THEOREM 2.1. For any associative algebra A its Hochshild complex C
• (A, A) has a natural structure of an algebra over HE 2 . The induced structure of an e 2 -algebra on the cohomology HH • (A, A) has the cup-product as the multiplication and the Schouten bracket as the bracket.
This theorem implies the formality of C • (A, A) as a homotopy Poisson algebra in the case A = S • R n because of the absence of obstructions. The absence is shown in the Section 2.
Theorem 2.1 follows from the following theorem:
THEOREM 2.2. There exists an operad F equipped with quasiisomorphism F → e 2 such that for any associative algebra A its Hochshild complex C · (A, A) has a natural structure of an algebra over F . The induced structure of an e 2 -algebra on the cohomology HH . (A, A) has the cup-product as the multiplication and the Schouten bracket as the bracket.
Let us show how to deduce Theorem 2.1 from Theorem 2.2. We have the following Lemma.
LEMMA 2.3.
1 The operad HE 2 is cofibrant in the closed model category of operads of complexes of C-vector spaces [3] .
Proof. 1. We copy the corresponding proof for operads of homotopy associative, commutative, and Lie algebras from [3] . The operad HE 2 is obtained from the free operad generated by the 2 binary operations in e 2 by consecutive 'killings the cycle'.
Since any free operad is cofibrant, so is HE 2 .
2. Immediately follows from 1 and the axiom of the right lifting property. Now, using the second statement of Lemma, we can produce a structure of HE 2 -algebra on C · (A, A) from the structure of F -algebra on it.
As for the proof of Theorem 2.2, it follows from the Deligne conjecture. In [1] it is stated that C • (A, A) is an algebra over the chain operad of two dimensional real compactified configuration spaces E 2 and that E 2 is quasiisomorphic to e 2 . In section 5 we construct another operad which can be used as F . In section 4 we show that using the quantization theorem from [4] , one can construct a map B ∞ → e 2 .
It is known that C • (A, A) has a natural structure of B ∞ -algebra. If we new that this map is a quasiisomorphism, this would mean that B ∞ satisfies the conditions of Theorem 2.2. Since we do not know how to prove it, in Section 4 we construct
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cogenerated by a graded vector space V by P (V ). As a Z/2Z-graded space, P (V ) = S · F V , where means the shift of grading and F (W ) = T ≥1 W/shuf f les. To describe Z-grading let us introduce 3 gradings on P . The grading gr 1 on F V is defined as the 'number of commutators':
and it is extended to S · F (V ) in a usual way. The grading gr 2 is defined as a 'number of multiplications':
Finally, the third grading comes from V . On F V ,
where gr is the grading of V . Comultiplication is defined in the same way as it is defined on S · W for any graded space W ; cocommutator is extended from the cocommutator on the free Lie coalgebra F (V ) by means of the co-Leibnitz rule.
Comultiplication has degree (−1, 0, 0); cobracket has degree (0,-1,0). The degree of an element of P a,b,c (as an element of free coalgebra) is equal to
This formula is adjusted so that the differential of degree +1 would correspond to a homotopy e 2 -algebra (see the beginning of the next section). Both of these parts are also differentials (since they also determine e 2 -algebras). Therefore, ((Hom
Cohomology of this complex are obstructions to formality. Since this bicomplex is concentrated in negative degrees, the spectral sequence of it converges. 
3.4. Schouten algebra. Let V be a Schouten algebra. Then as a commutative algebra V = S(W ) for a certain graded space W . In this case, it is well known that (Harr · V ) is quasiisomorphic to W ⊗ V at the zeroth degree. Therefore, our complex is quasiisomorphic to
This cohomology has grading (0, −k) and an 
and it is easy to see that the differential d 2 induced by d br is just the de Rham differential. Since the zeroth power in the right multiple is truncated, this complex has homology of grading (0,-1) and no other homology. This homology means that we can deform the differential in the Schouten algebra to be the bracket with some element of it.
This elements do not create an obstruction.
In this section we are proving the following theorem Proof. Any map of operads defines a functor between the categories of algebras over these operads. Let us construct a functor from the categoty of e 2 -algebras to the category of B ∞ -algebras. The corresponding map of operads will be defined as a unique map producing this functor.
Let V be an e 2 -algebra. Then T (V [1] ) has a structure of a differential HopfPoisson algebra. Indeed, let comultiplication ∆ be as a comultiplication in B ∞ algebras:
where · means the tensor product in T (V [1] ). The multiplication is the shuffle product on T V . The corestriction of Poisson bracket onto V vanishes if one of the arguments belonges to T k (V [1] ) with k = 1 and {a, b} = {a, b} V , where a, b ∈ T 1 V = V , the bracket on the left hand side is the Poisson bracket of the Hopf-Poisson algebra, the bracket on the right hand side is the bracket on V . One can easily check that the bracket is correctly and uniquely defined by these conditions. Finally, the differential b on T V is the bar differential corresponding to multiplication on V .
Obviously, multiplication and comultiplication have degree zero, and the differential has degree +1. This Hopf-Poisson algebra is produced by the following differential Applying this result to our situation we obtain a structure of a bialgebra on
. Since all the operations on the bialgebra T (V [1] ) are compositions of operations of g, the differential b of Hopf-Poisson algebra T V [ [1] ] is compatible with the structure of bialgebra. Therefore we have a structure of differential bialgebra.
This bialgebra is graded with respect to the grading gr(h l T k V ) = l + k. The only thing that prevents it from being a B ∞ -algebra is that the comultiplication is also deformed. But it is well known that any deformation of the comultiplication (3) is isomorphic to it, that is there exists a graded isomorphism p :
such that p = 1+O(h 1 ), where p is expressed only in terms of bracket on V , such that p transforms the coproduct ∆ k into the coproduct (3). Therefore, T(V [1] ) with multiplication p ⋆ m k and differential p * b is a B ∞ -algebra. Since all operations in this algebra are expressed only in terms of operations in the original e 2 -algebra, we have constructed a map B ∞ → e 2 . The images of m 2 ∈ B ∞ and m 1,1 ∈ B can be easily traced.
Resolution of B ∞
In this section we construct an operad F and a map φ : F → B ∞ such that the composition map F → B ∞ → e 2 is a quasiisomorphism.
Construction of F .
The operad Assoc has a natural structure of an operad of coalgebras. The comultiplication is defined as follows
A B ∞ -algebra is by definition a representation φ of Assoc in T (V [1] ) equipped with the coproduct (3) and a differential compatible with it such that
where a ∈ Assoc n , x i ∈ T (V [1]), and ∆ is the coproduct;
) vanishes if at least one of k i is equal to zero and k 1 + . . .
We need the following Lemma.
LEMMA 5.1. There exists an operad of differential coalgebras A, such that 1 A is free as an operad of graded vector spaces;
2 There exists a quasiisomorphism of operads of coalgebras
Proof. Omitted
equipped with the coproduct (3) and a differential compatible with it such that 1 we have
where a ∈ A n , x i ∈ T (V [1] ), and ∆ is the coproduct. Let X be a coalgebra, W a vector space and let f : X → W be a linear map.
Denote by
the morphism of coalgebras extending f . T (f ) is uniquely defined. We have maps
Thus, a structure of F -algebra can be described as a collection of operations
which is the corestriction of the differential subjected to the following identities. Let a • i b denote the insertion of b ∈ A(r) into the i-th position of a ∈ A(n + 1 − r). Then
Thus, F -algebras are governed by a uniquely defined operad which we denote F .
The map (5) qives rise to a map Q : F → B ∞ . The goal of the next subsection is to prove the following theorem. 
. Because of this it suffices to prove that dim H • (F (n)) ≤ dim(e(n)), which can be achieved by means of spectral sequences. We need some preparation.
Usefull lemmas.
PROPOSITION 5.4. The operad F is free as an operad of graded vector spaces.
. . is a set of generators of A, then F is generated by the
Proof. Obvious.
Note that each Assoc(n) as a coalgebra is a direct sum of one-dimensional coalgebras As σ , σ ∈ S n ; As σ = C(x σ 1 . . . x σn ). Denote P σ the projector on As σ We have an obvious identification As σ = C. Consider the map
LEMMA 5.5. 1 Each of p σ is a projector;
3 Set A σ = Im p σ . Then q| Aσ is a quasiisomorphism;
4 The spaces A Id form an assymetric operad.
Proof. omitted
Denote by Hoassoc the standard operad of homotopy associative algebras. is isomorphic to the free operad generated by e 2.
2 Differential d 1 is equal to the differential on HE 2
Certainly, this proposition immediately implies Theorem 5.3.
To study the spectral sequence we need some preparation. Let µ k = i(m k ), where i is as in (9). 
PROPOSITION 5.9. We have 
Proof. 1 Formula (10) implies that
2 Consider an increasing filtration of Gr
F defined as follows: are expressed in terms of µ k and u k .
Since we know differential of them up to Gr 
